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O Planned target #1: 1g-yr version of HeRALD

Facility, Shielding,
Cryo, & DAQ/Cal

comprise most of the cost and effort.
Therefore:
Make those a commeon service that can

host a wide range of targets and sensors

SHIELDING & CRYO
* Shieid on rad sysiem for quick open and dose * XLD fridge — large experimental volume
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i Poster prepared for UCLA Dark Matter conference, March 25, 2025
BERKELEY LAB




Open Positions

International Center for
Quantum-field Measurement Systems for
Studies of the Universe and Particles

WPI research center at KEK

«_» About QUP s

*—* Resea rCh J 0 bs Q U P l P AcademicJdobsOnl ine.org View Jobs Registered Employers Contact Us Login

*—* Members SR
Position ID: KEK-QUP-POSTDOC17 [#28393, KEK-QUP-PD2024-4]
Position Title: QUP Postdoctoral Fellows in Experimental Physics

H Position Type: Postdoctoral

«~—*JobO penings Position Location:  Tsukuba, Ibaraki 305-0801, Japan [map] *

Subject Areas: Particle Physics
4 Announcement Electrical Engineering
Informatlon 2025.1.30 Data Science / Machine Learning

Cosmology/Particle Astrophysics
Intern<hin Pronoram | . High Energy Physics
Appl Deadline: 2024/11/30 11:59PM @ (posted 2024/09/17, updated 2024/09/12, listed until 2025/03/31)

ﬂ © o o QUP Internship Program (QUPIP) posiion Descrpton: (Apply|
wpl  KEK

We are seeking outstanding applicants for Postdoctoral Fellow positions at QUP in experimental physics.

International Center for The current experimental program at QUP includes: low-mass dark matter search using superconducting detectors; solar axion search using TES micro calorimeters;
Quantum-field Measurement Systems for A 3 L k s 2
2 7 : axion and hidden-photon search using NV diamond quantum sensors; measurements of Casimir forces and new-farce search; development of TES bolometers for
Studies of the Universe and Particles 2 e c < % A . s i s
future use in space; new applications of machine learning to data in particle physics and cosmology; development of new radiation-hard semiconductor detectors and
A A - — : b SR i fast-timing semiconductor detectors; development of analog/digital-mixed signal ASICs using high-speed ADCs for various physics experiments.

WPI research center at KEK

https://www2.kek.jp/qup/en/jobs/qupip.html Nevermind posted deadline.
Contact mgs@Ibl.gov Postdoc openings still active
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https://www2.kek.jp/qup/en/jobs/qupip.html

Perspective: lonization is the boundary between “Planning” and “New tech.”
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lonization enables particle detection and hides low energy processes
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Kinetic theory, statistical mechanics, chemlstry, etc

lonization is the dividing line between Particle Physics and Materials Science
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Cryolab is devoted to trying out new quasiparticle detectors
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s H)’ conduction band

photon bandgap 3. 7eV [ e-h pair for Si
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Need tiny “bandgap”

not in business
without dil
fridges
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Must turn quasiparticles into an

S _ electrically measurable signal
lonization gives a current you can integrate
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Location
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Kamioka Cryolab

International Center for

e Project was started with a US-Japan proposal in 2022 QUintioield MeoUrament Syetems fox
e Partnership between KEK QUP Center and Tohoku U. RCNS Studies of the Universe and Particles

e XLD dilution fridge was moved from KEK to Kamioka in November 2024 WP RS SR R i

e Commissioning of full setup with local shielding, readout electronics, etc. in progress. https://www2 .kek.jp/qup/en/

November 2024

1000m underground

KamLAND
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e Standard fridge cryostat with classic “lead castle” + HDPE shielding for <100 evts/kg/keV/day

This background level is

ick |
Quick open/c adequate for ~g-yr exposures

10t shield
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e Agreement in place with TESSERACT to run e Development of low noise TES multiplexing

a ~10g scale HeRALD detector @KEK towards mg-scale superconducting Al
target mass
TESSERACT Preliminary 8 8§
10001 Energy resolution f1 f2 :
67 meV at 0.8 eV W e
B
Flux-ramp
modulation
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Conclusion

Low mass particle dark matter searches probe new regime below the threshold for producing
mobile charge carriers in otherwise neutral media.

Particles interact with materials rather than individual nuclei or atoms (A > atomic spacing)
Quasiparticles take the place of electric charge carriers

A range of detectors and techniques based on quasiparticles are under development

A variety of detector concepts will benefit from a fast track to low background exposure
(weeks to months exposure, not years)

Kamioka cryolab is aimed at this first underground phase of new low mass DM detectors

* Will start with ~10g scale HeRALD in collaboration with TESSERACT

Open to additional collaboration
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BACKUP
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Transition Edge Sensor with DC SQUID readout
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Quasiparticle trapping

A Aluminum . Overlap . Tungsten
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Quantum evaporation

Use detectors in coincidence to
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tesseract.lbl.gov ™ no LEE here (we think)
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NR Sensitivity with He target
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